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Absorbent article. 

^Imaterial which is capable of absorb.ng ^^^^'^^''Sg, elation with said absorbent body and has an eflectwe 
•"substantially hydrophobic matena^-s ="P«^f^^ '^^'"^yer (18) is located between the topsheet layer (1 4) and 
average pore size therein. A l.qu.d P^"^^^'^,^^^^^^^^^^^^^ L less hydrophilic than the absorbent body (16) 

-rdrrire t^^^:^^^^ ™- - - - '^"^ 
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The present invention pertains to an absorbent article such s Hi^nr^^oKf^ . - 

incontinence garment, wound dressings and the hJe disposable draper, feminine care pad, 

Conventional absorbent articles typically include one or more Daner-thin fnoch^^* i 
~ have been employed in an atte.pt to provide greater .30.^"^ Te ^^'ZJ^ 

topsheet. The abs^benr^tmctu^'ca: a^^^^^^^^^ '^^^ ""^-'yna the 

resilient layer, an absorbent core under^TnX reslirent^S^^^^ T''^'^'' 
outermost side of the absorbent core Trscn^L ^nc«l Tth f T."""'^ ^9^'"^ 
apertured topsheet from bodily diShtges w^S ha e alreadv I '° 

rs serves as a reservoir for bodily discharges ^ ^^'^ t^^^' 

Patent 4.259.958 issued April 7 Si to R Sbart^ L K pln^ A 'v'T *°.o "''^ 
Bowman, et al. published 30 July 1986 '^^^'■^'^ K. Patent Appl.cafon GB 2 170 108 A of L 

3ep~3:rrs:rortrpr^^^^^^ SnT^2r2r" -'-^ 
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nowback o. liquids out Of the absorbent body. As a reso.t. the article c, the inver,tion can provide less 
.etness against the Skin ^d greater com advantages wil. become apparent when 

, ' v!;!de" to" e following defied description of the invention and the following drawings .n wh.ch: 
^^^^^Tg.' Te^esenra^iv:^^^^^^^^^^ P-- view of an ^^^^^l^T' 

1^:^Z^^::^^-<-- P-ure measuring apparatus. 
The following det.led descrip«on ^ e/^-^^^^^^^ ^2 

rrntS:: s^ ^.^r^::::^:^^^— . wo^d dressings 

"^rSerence to .g. t. an absorbent allele 40 includes ^ abso.e. ^^^^^^ 
topsheet layer 14. The absorbent body J^'^'J^^.^ ^ 

absorbing a selected liquid, such as unne ^^^^^^^^^^^^'^^^^ Je„ective average pore size 
facing relation with a first maior surface of the ^''f t.^^ ^ liquid permeable transport 

ther^n. which typically is larger than the ^^^.^'J^^^^^^^^ layer is composed of a 

layer 18 is located between absorbent ^ay generally be characterized as 

backsheet layer 12 and a substantially material capable of 

the backsheet layer. An absorbent body 16 ^^^.^^f^;;, ^^^^^Jf^^^^^ layer 14. and a liquid 

absorbing a selected liquid is '^^^^-^ . ^^^^^^^^^^^^^^^ 

permeable transport layer 18 composed of a ^"bst^"t'^"y "V-J^ ^^^^^^ and a wet compression 

?4 and absorbent body 16. The transport layer ^/^^J^^"^^ "^^^^^^^ embodiment, backsheet 12 and 

recovery value of at least about 65% .n f P^^^J^f^^^;^^^^^ edges of absorbent body 16 to form 
topsheet 14 are essentially coterminous and ^"^^f^^yi^'J^tbJd portions 32 interconnected by an 
marginal edges 20 and 22. The diaper '=°'"P°"^"'!,«;^'^,'f7J^^^^^^^^^ portion is narrower than the 
intermediate portion 34. and in Une with the waistband 

waistband portions. Diaper 10 ^^^^^^'^J^^^^'^''^^^^ cross-wise direction. Two ear 

portions 32 defining ear sections 36 extendmg °PP°^*«^^^^^^^ ,or fastening the diaper on the 

sections at one waistband portion of the d.aper ^^"f^"'^';!" ^^^^ly connected to the back waistband 
wearer. In the illustrated "^^.^oTtrbs t is readTa^^^ that various other 

portion of the diaper and comprise adhesive ^^P^ 'Jj/^. ^^^^^^ could also be employed. The 
^curement means, such as hooks, '^'P' of the diaper side 

illustrated embodiment further ■'^^J^^'J^^Xe^^^c; ^Ins of ^er 10 to form se^s or gaskets 
margins 20 and configured to 9ath«' and sh^r^ To cS'^lud^ wL elastic members 26 secured to one or 
about the legs of the wearer. In addition d.aper 1° J"*;'"^^ diaper. Other embodiments of the 

n.ore end margins 22 to gather and ^^^""^^^^^f^^X'^^^^ P^^ 
invention can included for ^-^^^.'^^ZZe^^ -^V" ^'^^P'^" ""'^^ "'""'''^k 

formed through the side margins of '^^'^f J^Zf J/ana^ to provide about 100-300 perforations/sq. inch 
of up to about 0.020 inch (0.051 cm) and is limited to the portion of the 

(16-47 perforations/cm^) of ^'^'I'^^'^^^nZT^^^^^^ the tem^inal side edge of the 

side margins of the backsheet 'o^^*^ J^^*^^^" ^, f^^'eHf the backsheet. if desired, 
backsheet. but may cover a greater portion or ^' ^jj"^^^^^^ conventional techniques. For 

The various components of diaper ^« ^^f^'^^f JJ^^^^^^ or sonic bonds, or 

example, the components may be attach^ o ° « ^^^^ ^rcomponents can be attached with 
mechanical fasteners, such as snaps or .f P^ .^"^ "^^^^ adhesives can be applied by employing 
adhesives. such as hot melt pressure-sensitve ^^,^^^^'^^',,3^^'''^ adhes^^ m the shown embodiment 
conventional techniques, such as by spraying droplets or filaments 
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Of the invention, the components are assembled employing a plurality of qenerallv oaraitei iin«c * u 
pressure-sensitive adhesive oriented along the length dimension of the diaper °' '"^'^ 

.atir s^u^i'^ ^ ;:::a:zs.sST^a:i ™ — - 

s polyethylene or polypropylene. ,n another em"rof theTvenZTrh: ^2^^^^^^^^ 1 
a liquid impermeable, but vapor permeable material such as a breathihir^ composed of 

in yet another embodiment of L invention Te bSsh^t car^^^^^ polyethylene film, 

nonwoven fibrous material which has been suiSly ^eateTto !mo^t h ' f>^rm^^^^. 

a denier within the range of about 1.5 - 3 The fSlamenTs all a^r^nf?*?, : preferably have 

within the range of about 0.6 - 1.0 oz/yrf^ Sy) ?S 34 33 91 h T ^m^^' J^^"^ ^ "^'^ ^^'9'* 

20 0 030 •"Jf -,f°-° 0^^"'>-^d preferably a bulk thickness within the range of about 0.010 - 0 012 ?n ?o 025 

mmamm 

absorbent body 16 is composed of filaments having a coTser^erof about 10 i ma oe ^'"""^ 
0.53 cm), as measured under a restraining pressure of 0.068 psi (0 47 kPa) 

include 5 - 95 wt% high-absorbency material, and preferably includes about 10 - 30 wt% of tL hinh 
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absorbencv materia, is capable o, absorbing at .east about 15 times its weight in water, and preferably is 
Capable o, absorbing at least about 25 - 50 tin.es t^^^^^^^ ,6 

The hlgh-absorbency matenal J^'^^'l^^.^^go bency material can be substantially uniformly 

employing various techniques. For examp^^ the ^^Q'^^''^^;^^^^^^^ ^3,^,^3, 3,30 be nonuniformly 
distributed in the -ss of fibers co.^^^^^^^^^^^^ either an increasing 

Sr^rrc: m^rc^; o^o/mrdrrete .yers or strips selectively segregated from 

the fibrous material of absorbent body 16 ,„j,^,,n«ai|v hvdrophilic tissue wrap 30 to help maintain the 
Absorbent body 16 can optionaHy '"^'"f ^^^f^^^^^^^^^^ ^on^pn^s an absorbent cellulosic 

integrity of the airiaid fibrous structure. The t'^^"^ ^^'^^^J^^ ^ne aspect of the invention, the tissue 
material, such as creped wadding or a h.gh wet-streng* ^sue^ In one P ^^^^^ ^^^^^ 

wrap generally provides a -^^fJ^J^^^^^^^^^ average pore size which is smaller 

ir .n c^a. .^^^^^^^ a^ec. Of the — 

40 micrometers to provide improved pe'^°''^\"^®. _ confiaured to provide a distinctive wicking layer 
,n yet another aspect of the invention. « ^P^*^^' ^^/^ the absorbent body, 
which helps to rapidly distribute liquid .nto SroSs mL is bonded to the 

More particular, the -^^^^^-y^^^fJ^fZ^rZ^^^ 

wrapsheet located on the opposite side of me "t-^^s mass, i configuration shapes the wrapsheet to 

regions and extend through the thickness of «^«^*;^/°"2DTdirS 1^^^ interic^ of the fibrous mass 

; form a plurality of individual funnels or qu^s wh ch ..^her includes a plurality of 

and provide a more rapid absorption of the '^"'^ .'^^f JJ^,^^^^^^^ fibrous mass, and is configured 

the like. ^ . absorbent article can include a supplemental 

,n an alternative embodiment of "l^^^gj"^^^^^ i well as the primary transport layer 

transport layer located between ^J^^^''^"* layers can then be operably 
located between the absorbent body and topsh^t ^ at selected points to fom. a 

35 interconnected to each other throughthe thickness of the absorbent y ^^^^^ ^ ^^^^^^ 

quilted arrangement. The absorbent body may «9 ,3%,s at locations substantially in 
Therethrough to allow a more direct connection b^^^^ ^^^^^ mechanisms 

zzr;: ct^nsr .^nrp^rt^^^^^^^^ ~ - 

layer 18 may be nonwoven fibrous -^f^^J^^;.^^ 

polypropylene, polyethylene, polyester or t^e ^ke^a"'^ Tirint 3y 16. and is configured such that 
uansport layer is interposed ^^^^^ and absorbent body. This intimate 

^^tt'^sir ^^^^^^^^ '^^^"^ 

layer and from the transport layer to.the f sof";®"! . ^^^^ embodiment of the invention, and 

Transport layer 18 has -/"^^^^^^^^^ transport layer being substanfia|.y 

has an essentially nonlayered ^ "\'"~,bodiment transport layer 18 has a density within the 

so uniform throughout its structure. In ' '"f^f^^,^^3^^^^^^ of about 0.04 - 0.4 g/cc. and more 

range of about 0.015 - 0.5 g/cc. P^^'^^^^^'^ "^f^'^J^^ . q 12 Sec to provide improved effectiveness. The 
-rXer rhS rSrwSh°: :Z Ho^ f.1^1 . J preterab. has a denier within the 
range of about 1.5-6 to provide improved e«f^*'^®"^^f: ^e configured with a pore size gradient 

^ \ a particular aspect of the '"-^'ursZC wi^^ izes increasing in a substantially 

through the thickness dimension of the ^^=P°J '^^^^^ ^ example, the transport layer may 
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operably integrated together to form a substantially unitary structure 

through transport laye' fa and into ails'o^em ^yT ^the^^^^^^^ T""^' 
a generally step-wise arrangement The oore 2ze aradLt rin ! ^ embodiment, the gradient occurs in 
direction away from topshee't and loZl roS^tlJ^e. ^^.^^^^^^^^ ' f^'"^""^' 

to reduce and restrict flowback of liquids against the weier's STn ""'^ 0P«rate 

w In a particular, embodiment of the invention, transport layer 18 is confiaured such th;,t tha . 

trpre^crei^rrr:;^^^^^^^^ 

embodiment Of the inve^^thTLor-de^H^'^ '"'^^ « P^cular preferred 

.ansport layer are -b^^V L'redl^ '^^^^^^ -P^'"^ '^^ 

the purposes of the present invention, the ordinary use oUheZ^ciTr^n Z ""^^ 
20 of a pressure of about 0.2 - O.Spsi (about 1 38 kPa) represented by the application 

material Should stillTe le s h^SftStrabsor^^^^^ TT' '^y^ 
effective amount of the surJL^t L Tdva^t^ 2u^y in^e^^^ 

absorbent body durina the initial in.?..»« J h^k . '"grease the rate of movement of liquid into 

insult. however^^i^y^fsch;Ses s^^^^^ °V"'""' '^ft^' '"'tial 

whether or not thTsurfS^tTp^senJ i^th^ tLsl^. '^T' ^^^P^'^ 

water dispersible and can be aZrt^rh%rorrt^:Urt^^^^^^^^ 

. betJ^rtops'h'S U ^'a^d'^i^oSTent TiT^^^^^^ ""^'"^^^ '^'"'^^^ ^''^''^ - -P-tion 

thickness dimension ofThe SSs^Trt lay^'a^d hlTos r*""?? 'T'""" ^^""^""^ corresponds to the 

isolation can advantageously TS^eT^TJ^ '^'^ T'^T This 

contact between «.e Lrer-^sranV^X^hrwir^:^^^^^^^^ ^^'^ 

> --:ss^-:n:ion^^^^^ 

is within the ranqe of about 0 oi? n ni7 /.k . « !. - " ""^ "^"^^ '"O'® preferably 

the transport layer il ^ 5,°.^ Lre^Jj ^^ (about 0.03 - 0.043 cm) to provide improved effectiveness. If 
transportCTtrilSrt la^er^^^^^^^^ °' -ithin the 

spacing bet:;een topThrilT; Ibsit^^SttSy'l"'' '"^''^ ^ °' -P-«- 

sust^nlnT^e^i:^^^ 'T ''^ '^'"^ '^^^'^'^-'^ 

.s at least about 85% to provide improved performance ' '""'^ Preferably 

(0.47 kPa). The transport layer . s then subjected to a compression force of 0 5 osi Ta ^s tP^i T^ 
compression force is then removed and the recovery thickness (tci oi iZ L^Utf- ^^'^^ ^h's 
original pressure of 0.068 osi iO 47 kPa» Th« nnmlrZo * ' "^©^sured under the 

with the following formula: " ^^^^^^^ -^"e then detem,ined in accordance 

compression recovery value (CRV) = (tp + to) x 100% 
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the transport layer has a dry CRB of at least about 65% and a wet CRB of «ast ^out 65%. A preferred 
er^bodiment of the invention has a dry CRV and a wet CRV which both are at least about 95 

AS previously discussed, transport layer 18 can be attached or otherw.se '^^^'^'l'^;^^;'^'^^ 
,h,nrLnt article structure employing conventional techniques, such as thermal bonds, son.c bonds, 
r Hrd J^nTuJe fke 7S fur*^^ improve the effectiveness of the absorbent article, the assembly 

S ds Should b/^ Th 
e^td a signifiSnt distance into the transport layer. Preferably, the absorbent ^^^^^S^Ze^^^^^^^ 
mat substantially no bonds extend completely through the thickness dimension of transport layer 18. Bonds 
e^en^g crmpletely through the transport layer thickness can undesirably provide a 'o- Jjs^ce^ 
wfck^ng pa5> fo? liquW flow and can excessively reduce the effective flowback resistance of the transport 

'^^^Once the flow of liquid has been initiated into transport layer 18. it is desirable to rapidly conduct liquid 
throuQh topsheeru and minimize any pooling of liquid against the wearer's skin. Ordinarily absorbent 
S^dy 16 rise f does not provide sufficient surge capacity. The relatively small pore sizes and capiHar^s 
n ^hcnrt^Lnt bodv 16 Can stronoly attract and hold a liquid, but do not collect and draw in the liquid at a 
Sdent y a^ d S^'^s a resu'S excessive amount of time may be required to gather the ''Q-d through 
me topsheet and draw it into the absorbent body. During this time, liquid can excessively hydrate the 

"^^To overcome this problem and provide a desired surge capacity, a further aspect of ttie invention 
comprisesTtrrsZ layer having an effective average pore size, in terms of equivalent circular diameter 
S whiJh is r*in the range of about 10 - 100 micrometers when the transport layer is dry and 
uncomp7es:^ PreSably. the average pore size o, the dry and uncompressed transport layer ranges from 

TZ^:~'^^^ -d distribution of Hquid .aterany across the 
. !^f=na nf 3snort lavor 18 the pore size within the transport layer should be substantially 

^o/Tt Wk Wckness ol about 0.014 in (0.036 cm), and a basis weight of about 30 g/yd= (36 9/m=). 
Silir JxaJ^^pieo a suitable transport ia,e, maletial is a spunbond web "^^'^J^'^?^'^: 
, tnio^ SrCweb has a buik density ol about O.t g/oc, a buiK thioKness of ab« 0.0^7 M0*« cm^ 
' ' -c _,^d2 ,42 a/m2). The web may also include about 0-0.5 wt/o of a seiectea 

and a basis weight of about 35 g/yd (4^^^^ Philadelphia. Pennsylvania. 

n-crpr^X3=;5£:r ^^^^^ rrrc 

. ZZZIZ X™ Cae. u'Z ^ eon,igu,a.on can advantageous., 

p,o«de an '"J""*' 5f "2^ „, ^^^p^ eyer 18. howeve,. ma, undesirably retain excessive 
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nflZVT^ T T ""''^ *^ ^i^*^'" tf^s transport layer may not 

ton<^« . *° completely draw the liquid from the topsheet. The retair,ed liquid in the 

fopsheet can further contribute to the amount of wetness felt on the bodyside of the topsheet 

To help remove the retained liquid from transport layer 18 and direct that liquid into absorbent bodv 16 

5 a parf cular aspect of the invention includes a transport layer in which the transport layer r^Sri^ s caoabfe 
of res.l.ently compressing during normal use. Normal use typically subjects the transport Sver o L SS^ 
pressure of about 0.2 - 0.5 psi (1.38 - 3.45 KPa) over limit'ed rigion of Se tr^sp^^^ 
compressed regions can. for example, occur when an infant is sitting or lying on lim^portions of the 
d-aper. and can also occur when the infant is moving. The movements of the fnfant. forTxCe ^ f^x 

10 and crease the transport layer to produce localized compressions thereof example, can flex 

Ir. a particularly effective embodiment of the invention, transport layer 18 can resiliently comoress 

JTadditrrf ^'^'"^^ "^'^ '''' "'^''^'^ '^^ pore -'-^ Of top3h3l4 

in add tion. to prov.de .mproved performance, the transport layer is preferably composed of a material' 

« T^Zl '^f . '■'k"^""^ compressing during normal use to provide the desired p^re size ev^n after 
IS the transport layer has been wetted with distilled water. 

,r«nZIl!t?J^''*^ compressibility of transport layer 18 allows the effective diameter of the pores of the 
transport layer to be reversibly decreased. The reduced pore size temporarily reduces S,e eff^tVe 
l^Z t r ^""h '""^ ^^^^"^^ '^y^^- ^"^ 'consequently, increases the ^ Hity 5^ the 

.n n.T.T ^ K ^ ^^^^ "^"'^5 therethrough. As a result, the reversible compressibiliU^ of this 

Observed by the l.qu.d movmg from topsheet through transport layer and into absorbent body 16 TTiu? 
when subjected to the normal-use pressure of about 0.2 - 0.5 psi (1.38.3.45 kPa). the fr^sport lave; 
compresses such that is. at least temporarily, provides an effective ave age pore size whTch HSer mi 
.5 atoSr^dr^^' °' ^"^'^^ averag^Zir;"^ 

th« f!!"^ absorbent body 16 is hydrophilic and typically configured to have a pore size smaller than that of 
the compressed fransport layer 18. the absorbent body can ordinarily provide a capillary attrac^on force 

Sd'in "^ dill? '^'"'"^ ^ ^ '^^"'-y ^^"^'"9 forces'wirconS; Jj^t 

hquid .n a direction moving from transport layer 18 into absorbent body 16. This directional effect 

t'ransSrt? "TT '''' ^ completely saturated. Since the abso int b^^^^^^^^ 
the r.«rS'»^r^ ^•^^^'y '^^"^^ therebetween. CapillarieVwithin 

he absorbent body can readily cooperate with the temporarily narrowed capillaries within the compressed 

aSoTnt bnd n ^"^r;"'"'' ^^^'^"^ fre- *e transport UeMnto ^ 

absorben body. Once the desired transfer of residual liquids from the transport layer has occurred the 

establish a relatively large, uncompressed pore size therein. The resilient expansion of the transport laver 
reestablishes the surge capacity of the transport layer, and reestablishes the isolating seirron drst^?; 

.hJir t l"^' '^Jr ""^ ^-"P'^y^ 'o resist the reverse flLba^S^^u'd S 

the absorbent body to the topsheet. ^ 

bond^^^^i^^ embodiment Of the invention, for example, include a transport layer comprising a powder- 
T^SZXofZZTJ °' '^"tr^; --"^'-ctured by H.D.K. located in RogeLlle. Ten- 

nessee. The H.D K. matenal is composed of 100% polyester hollow fibers having a denier of about 5 5 and 
a bulk web densrty of about 0.02 g/cc. The web has a thickness of about 0.065 in (about 0 165?,^) a wel 
compression recovery value of 81% and a dry compression recovery value of about 88% Xe web 
«> thickness IS determined at a restraining pressure of 0.014 psi (0.096 kPa) ' ne weo 

.hZ°' *® ''""^^^^ °* P'®^^"* invention, a suitable technique for determining and measuring the 
effective average pore size of a thin layer of material is by employing a scanning elecL microscope TWn 
layers, such as those comprising the topsheet. transport layer and tissue wrapsheet. have a thickness of not 
more than about 0.020 in (about 0.051 cm). As a result of this thinness. L po e size obserJS the 
0 surface of the matenal can adequately represent the pore size in the bulk of the material Thrsurface 
pTr^— d Tr^TT' ^'"^ ' ^^""'"^ -"^-^ techni.uesUot t: 

bv 6^n°M5 2Tcmt^1^f r*'"'''"^ '"'""^^ a test sample, which measures at least 6in 

s 2 si^mt ?H V ""^ ■ *° ^"«"«^'y ^^"'^0'"'y chosen pieces established 1/2in bylin (1.27 cm 
5 by 2.54 cm), and then examining a major face surface of each piece. Conceptually, the major surface 
extends generally along the horizontal x-y plane. Employing conventional techn^ues the sSed r^aS 
surface Of each piece is vapor coated with a heavy metal, such as gold, to prep^e it for analy^rwi^e 
electron microscope. Two fields-of-view are photographed from each piece to provide a totaT of t^e le 
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nhotoaraohs Such a selection of twelve, random photographs provides adequate statistical stability and 
photographs, bucn ^J^^ montage for macrostage automation. The choice of magnifica- 

Z Tor r^rZZX is n~ f'o'r"— measurements, but a "1% rule" for fiber si.es ratioed 

'° "'l^eTh Whs are placed on a macroviewer of an image-analysis system, such as a Quantimet 900 
rt^TnT^naLis svstem distributed by Cambridge Instruments. Ltd. of Bar H.ll. Cambndge CB38EL 
TZ k^I tZ svSm is set wis a magnificaL sufficient to examine two fields-of-view on each 
phtogra^ fo:a t^^^^^^^^^^^ ('tt.reshho.ding) Is set for the extraction of b.acR pores from 

the wh t/fi^, matrix, and the equipment is programmed in a conventional manner to generate a 

«nSLd wrth all of ttie individual pore ECDs accumulated into the histogram. Data values 
"d"ta.:S 1 LS:de the mea^. tt,e standard deviation, and selected percent entries in 

TlTlZTi::'Xe^r^^^^^ absorbent pad is not accurately represented by a two 
dime^^oH^ vieTof me pores By examining the absorbent pad density and ^^sorb^nt fiber coarseness^ 
Srever U cin be readily inferred that the average pore size in the absorbent pad .s sma^^erjhan^e 
average pore^-es of the other layers of the absorbent article. As a result, the absorbent pad can further 

• -r:;rn:rd1L:r r^^^^^^^ -te determined by employing the 
follo^na CaSS^ Suction Pressure Test Procedure to analyze the capillary suction pressure of each layer 
b?r^S^s of'a^nvenSonal capillary tension cell apparatus of the type shown in Rgure 6^ Th.s apparatus 
rLnr^es a sintered glass fine frit filter plate 72 which is an integral part of glass funnel 74 connected by 

• aSTbe 76 trrubSrhoS 7^ which is in turned connected to buret 78. Funnel 14 is attached to a 
cS/en^oL bench sund along with buret 78. which is disposed alongside funnel 74 as shown m the 
conventional bencn sian y adjustment. When all connections have been made. 

h7d icr s iS^'ith JuTsolS a'n uninterrupted .r-free column of fiuid extends from 

„ nra: r :^rrm?nryr SI h^a^ t:^::^:^::'^:—^^ 

' mlS^subslra^Tonstant while tes.ng any one sample by manually ^^'^^ ^t f^^^^^ 

s^^i^s-Sp^rr^i^Sviii-^ 

Ei- x^^^^^^^ ^^^^ ^ 

" ^^Te'abrbt^^^^ — r'dVf^o^^ 

stCatch Jn average fJd penetration rate value can then be determined based upon an average of at 

least three individual samples. 
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While the data set forth in the Examples below were generated with the above-described Fluid 
Penetration Rate Test, it is recognized that the hydrostatic pressure head in the colurr,n of fluid may affect 
the penetration rate value Accordingly, the test procedure may be modified to limit the rate at which the 
head " ••'^ '^y"'"^^' "^"^'^ minimize the formation of the hydrostatic 

In a further aspect of the invention, the absorbent article can be characterized by an average flowback 
value of not more than about 0.5 g, and preferably a flowback value of less than about 0.4 g to provide 
further improved performance. - ^ *^ 

A suitable technique for determining the flowback value of an absorbent article is by employing the 
10 following Rowback Test Procedure: "H'oying me 

For this test, the elastic members are removed from a selected absorbent article, such as a diaoer to 
anow the article to lie flat, and the weight of the absorbent body component of the article is determined The 
J^ fo '^«!^.^!^!^ ^^'^ ^ simulated urine solution having a surface tension of approximately 54-58 dynes 
(54-58 XI 0-SN). This liquid solution is introduced into the article over an approximately 1 inch (2 54cm) 
diameter area located 5 inches (12.7cm) from the front waistband edge of the article, and the addition o 
liquid « continued until the absorbent component has reached a loading factor of 4.5: tiiat is until the test 
sample contains 4^5 grams of simulated urine solution per gram of the absorbent body. A uniform pressure 
liquid of 0^5 PS. (3^45 kPa) is applied to the test sample for a period of 3 minutes so that L S s 

cf iTl f ISI momentarily removed, a preweighted sample 

of absorbent filter paper (James River #120) approximately 4" x 12" (10.16cm x 30.48 cm)in inserted 
lengtiiw.se over the uppermost surface of ttie topsheet of the absorbent sample, and the 0.5 psi (3 45kPa) 
pressure loading is reapplied to ttie sample for a period of 2 minutes. The filter paper is removed and 
reweighed. and tiie amount of fluid absori^ by the filter paper is termed ttie "flowback" of ttie sample 
The average flowback value is based on an average of at least five individual samples ' 
The absorbent article of the present invention can also be characterized by the relatively small amounts 
of l.qu.d re a.ned w.thin the topsheet and transport layer. More particularly, tfie absorbent article can provide 
a retains! I.qu.d value at ttie topsheet which is not more than about 0.25 g. and preferably is not more ttian 
about 0.2 g for improved performance. In addition, ttie absorbent article can provide a retained liquid value 
at ttie to-ansport layer which is not more ttian about 0.3 g 

Retenti^Te^ P^'Slre: '^''"^'""^ '"'"^ ^-ploying ttie following Ruid 

witti this test a 3.5inch by 6 inch (a.89cm by 15.24 cm) sample is taken from a selected absorbent 
art.cle. such as a diaper, and each component layer of the article is preweighed. The sample is wetted with 
a simulated unne solution having surface tension of approximately 54-58 dyes (54-58x1 0-^N) (eo 
available from, Santek Chemicals) until ttie absorbent body component of ttie article has reached a l^ing 
factor of 10: tfiat is until the absorbent component contains 10 grams of simulated urine solution per grarn 
of ttie absorbent body. The sample is then covered to prevent evaporation and allowed to stand for 15 
minutes to reach equilibrium. The topsheet. transport layer, absortjent body and ottier component layers if 
any. can ttien be .ndividually weighed to determine the amount of liquid retained in each component ' 

The following examples are provided to give a more detailed understanding of ttie inventioh The 
particular amounts, proportions, compositions and parameters are meant to be exemplary, and are not 
intended to specifically limit ttie scope of ttie invention. 
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Example 1 



An absorbent structure was produced comprising a liquid impermeable backsheet composed of a 
polyettiylene film; a fibrous liquid permeable topsheet: and an absorbent pad sandwiched between the 
so backsheet and topsheet. f ^ uoiwooii me 

K ,J^- '^P^*"®®* composed of bilobal polypropylene fibers spunbond to form a web having a 

bulk ttiickness of about 0.011 inch (0.028 cm) and a basis weight of about O.Soz/yd^ (2712 g/m^) "nie 
resultant spunbonded web had approximately 15% bonded area, and was treated witti about 0^ wt% of 
rnton x-102 surfactant. The average pore size wittiin ttie topsheet was about 80 micrometers (ECD) 
55 The absortjent pad was composed of about 36 grams of woodpulp fluff and about 5 grams of 
polyacrylate superabsorbent polymer. The pad had a bulk ttiickness of approximately 0.24inch (0 61 cm) 
and a bulk dens.ty of about 0.15 g/cc. and included a tissue wrap. The tissue wrap layers were composed 
of a high wet-sti-engtti cellulosic tissue having a basis weight of about 22 g/m^. and an average pore size of 
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about 32 micrometers (ECD). 
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Example 2 

An absorbent structure was produced, comprising a liquid impermeable, polyethylene film backsheet: a 
fibrous liquid permeable topsheet: and an absorbent pad sandwiched between the topsheet and backsheet. 

The topsheet layer was composed of bilobal polypropylene fibers spunbond to form a web having a 
bulk thickness of about 0.011 inch(0.028cm) and a basis weight of about 0.8 oz/yd^ (27.12 g/m ). The 
resultant spunbonded web had approximately 15% bonded area. In addition, the web had an average pore 
size therein of about 80 micrometers (ECO) and was apertured with holes having an average diameter of 
about 250 micrometers. The spunbonded web was also treated with about 0.3 wt% of Tnton X-102 
surfactant 

The absorbent pad was composed of about 36 grams of woodpulp fluff and about 5 grams of 
polyacrylate superabsorbent polymer. The pad had a bulk thickness of approximately 0.24 inch (0.61 cm) 
and a bulk density of about 0.15 g/cc. and included a tissue wrap. The tissue wrap layers were composed 
of a high wet-strength cellulosic tissue having a basis weight of about 22 g/m^. and an average pore size of 
about 32 micrometers (ECD). 

Example 3 



25 



A transport layer, material obtained from H.D.K.. comprised a powder-bonded-carded-web composed of 
^ound polyester fibers having a denier of about 6. The fibers were bonded with about 16 wt% of a po yester 
powder adhesive to form a web having a basis weight of about 30 g/yd^ (36 g/m^). a bulk thickness of about 
0.014 inch (0.036 cm) and a bulk density of approximately 0.10 g/cc. The average pore size within the 
transport layer was about 52 micrometers (ECD). 
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Example 4 

35 Test samples were prepared comprising a transport layer and an absorbent structure composed of a 
topsheet and an absorbent pad. The absorbent structure was similar to the structure described in Example 
2 differing in the fact that the absorbent pad had a basis weight of about 400 g/m^. a bulk density of about 
o'l g/cc. and a bulk thickness of about 0.15 inch (0.38 cm). The transport layer had the structure described 
in Sample 3. and was interposed between the topsheet and the absorbent pad. Samples were then tested 

40 with the Capillary Suction Pressure Test Procedure described in the present specification at pressures 
heads (h) of 1 cm and 3 cm. When samples comprising an apertured topsheet. transport layer, and 
absorbent were tested by this procedure, it was discovered that, as the pore size of «f 'fyf.' 
decreased, the ability of that material layer to pull fluid increased, as evidenced by the g/g of fluid retained 
at equilibrium. 

45 Test results are summarized in Table 1 below. 
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Table 1 



FTuid Absorbed (q-Fluid/g) 

cm of pressure head 1 3 

Apertured Topsheet 1,1 2.3 

Transport Layer 4,4 34 

'0 *Absorbent 9«3 9.2 

♦Absorbent = 400 g/m^ basis weight 
75 0.1 g/cc density 

0.15 Inches (0.38 an) bulk 
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Example 5 



25 Three sets of test samples were prepared. Samples 5A1-5A3 comprised the absorbent structure of 
Example 1. Samples 5B1-5B3 comprised the absorbent structure of Example 1 combined with the transport 
layer of Example 3, wherein the transport layer was interposed between the absorbent pad and the topsheet 
of the absorbent stucture. Samples 5C1-5C3 comprised the absorbent structure of Example 2 combined 
with the transport layer of Example 3, wherein the transport layer was again positioned between the 

30 absorbent pad and the topsheet of the absorbent structure. The Fluid Penetration Rate Test Procedure, as 
described in the present specification, was performed on the samples, and the results are summarized in 
Table 2 below. 



Table 2 

35 



Samples 


Penetration Rate (sec/BO ml 




simulated urine) 




5A 


5B 


5C 


1 


25.3 


18 


10.9 


2 


23.7 


14.8 


13.5 


3 


21 .5 


14.4 


14.3 


Avg. 


23.5 


15.7 


12.9 



45 

The data set forth in Table 2 shows that the absorbent structure with a transport layer yields 
considerable improvement in fluid penetration rate. 



50 Example 6 



Three sets of test samples were prepared. Samples 6A1-6A5 comprised the absorbent structure of 
Example 1. Samples 6B1-6B5 comprised the absort^ent structure of Example 1 combined with the transport 
55 layer of Example 3 such that the transport layer was positioned between the topsheet and the absorbent 
pad of the absorbent structure. Samples 6C1-6C5 comprised the absorbent structure of Example 2 
combined with the transport layer described in Example 3 such that the transport layer was located 
between the topsheet and absort^ent pad of the absorbent structure. The samples were then tested 
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employing the Flowback Test Procedure described in the present specification, and the results are 
summarized in Table 3 below. 

Table 3 
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IS 



Sample 


Rowback (grams sirnulated 
urine) 




6A 


6B 


6C 


1 


2.81 


0.18 


0.34 


2 


2.25 


0.36 


0.38 


3 


3.17 


0.33 


0.39 


4 


2.64 


0,56 


0.32 


5 


3.08 


0.28 


0.34 


Avg. 


2.79 


0.34 


0.35 
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From the data set forth in Table 3. it is evident that the transport layer of the present invention yields a 
distinctive reduction in flowback. 

Example 7 
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An absorbent article was constructed, comprising the transport layer of ^f^P'«^=^ .nterpos^^^^^^^^ 
the topsheet and the absorbent pad absorbent structure described in Example 2. A "^'-^ "^^j/^^ 
was run in accordance with the procedure described in the present specfication. and the results are 

summarized in Table 4 below. 



Table 4 



30 



35 





Fluid Retain 




(g-Fluid/g) 


Apertured Topsheet 


0.17 


Transport Layer 


0.19 


Absorbent 


9 



Having thus described the invention in rather full detail, it will be ^^^^'^ ^^^l';' ^ 
^ nrriinarv skill that various changes and modifications can be made without departing from the spint of the 
" "vSn aII oTsucrchLges L modifications are contemplated as being within the scope of the present 

invention. 



45 Claims 

^y<^'o,mc material which is capable of absorbing .U,uid 
riiruCrl^ie Zheet'layer (14) superposed in facing relation with said absorbent body and havng 

T:^:::^^::::^:^ .ocated between s.d topsheet 'aveM-) - ~ 
(16K and composed of a material which is less hydrophiLc than sa.d ^I'^'^'^'^l'^^^Jl^l^^^^^^^ 
layer (18) having an effective average pore size therein which is smallar than sa.d topsheet layer (14) pore 

55 '"'2. An absorbent article as recited in claim 1. wherein said absorbent body (16) includes an absorbent 

''%°'rabsrt;er a^^^^^^^ as recited in Cm l or 2. wherein said transport layer (18) has a thickness 
dimension within the range of about 0.013 - 0.51 cm when uncompressed. 
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4. An absorbent article as recited in claim 1 or 2. wherein said transport layer (18) has a thickness 
dimension within the range of about 0.025 - 0.076 cm when dry and uncompressed. 

5. An absorbent article as recited in claim 1 or 2. wherein said transport layer (18) has a thickness 
dimension within the range of about 0.012 - 0.017 cm when dry and uncompressed. 

6. An absorbent article as recited in one of the preceding claims, wherein the effective average pore 
size of said topsheet (14) is substantially defined by apertures through the topsheet. and wherein said 
apertures have an average diameter of about 1 60 - 350 micrometers. 

7. An absorbent article as recited in one of the preceding claims, wherein said transport layer (18) 
comprises a material having an average pore size which ranges from about 10-100 micrometers when said 
transport layer is dry and uncompressed. 

8. An absorbent article as recited in one of the preceding claims, wherein said transport layer (18) has a 
wet compression recovery value of at least about 80%. 

9. An absorbent article as recited in claim 8. wherein said transport layer (18) has a wet compression 
recovery value of at least about 85%. 

10. An absorbent article as recited in one of the preceding claims, wherein said article has a liquid 
fidwback value of not more than atjout 0.5 g. 

11. An absorbent article as recited in one of the preceding claims, wherein said transport layer (18) has 
a density within the range of about 0.015 - 0.5 g/cc. 

12. An absorbent article as recited in one of claims 1 to 10. wherein said transport layer (18) has a 
density within the range of about 0.04 - 0.4 g/cc, 

13. An absorbent article as recited in one of claims 1 to 10. wherein said transport layer (18) has a 
density within the range of about 0.08 - 0.12 g/cc. 

14. An absorbent article as recited in one of the preceding claims, wherein said transport layer (18) is 
composed of a fibrous, non woven material. 

15. An absorbent article as recited in one of the preceding claims, wherein said transport layer (18) 
comprises a bonded, carded web composed of polyester fibers. 

16. An absorbent article as recited in one of claims 1 to 13. wherein said transport layer (18) comprises 
a powder bonded, carded web composed of polyester hollow fibers. 

17. An absorbent article as recited in one of the preceding claims, wherein said transport layer (18) is 
composed of fibers having a denier within the range of about 1.5-15. preferably 1.5-6. 

18. An absorbent article as recited in one of the preceding claims, wherein said transport layer (18) has 
a substantially uniform, nonlayered structure through the thickness thereof. 

19. An absorbent article as recited in one of the preceding claims, wherein said absorbent (16) includes 
a wrapsheet. composed of a fibrous, substantially hydrophilic material and having an effective average pore 
size therein which is smaller than said pore size of said transport layer (18). 

20. An absorbent article as recited in claim 19. wherein said wrapsheet has an effective average pore 
size within the range of about 10-40 micrometers. 

21 . An absorbent article as recited in one of the preceding claims, further comprising: 
a backsheet layer (12); 

a substantially liquid permeable topsheet layer (14) superposed in facing relation witti said backsheet layer 
(12), said topsheet layer (14) having an effective average pore size therein; an absorbent body (16) which is 
composed of a substantially hydrophilic material and is capable of absorbing a selected liquid, said 
absort)ent body (16) located between said backsheet (12) and topsheet (14) layers; 

a liquid pemneable ti-ansport layer (18) located between said topsheet layer (14) and said absorbent body 
(16), and composed of a material which is less hydrophilic ttian said absorbent body (16). said transport 
layer (18) having an effective average pore size tiierein which is smaller than said topsheet pore size. 

22. An absorbent article as recited in claim 1 , further comprising a supplemental transport layer located 
between said absorbent body (16) and said topsheet (14). wherein said transport layer (18) and said 
supplemental transport layer are operably interconnected to each other tiirough the thickness of said 
absorbent body (16) at selected points to form an arrangement of funnel-like quilts. 

23. An absorbent article as recited in claim 22. wherein said absorbent txdy (16) includes a plurality of 
apertures formed at least partially tiierethrough. and wherein said transport layer (18) and said supplemental 
transport layer are operably interconnected at locations in registry witfi said apertures to form said quilts. 

24. The absorbent article of one of the preceding claims being a diaper. 
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FIG. 4 



